An understanding of the complexity factors that affect controller workload under higher levels of automation for conflict detection and resolution and under higher traffic densities is critical for future operations. This paper examines traffic complexity variables under higher levels of automation where the human controller is still in the loop, but is being supported by advanced conflict detection and resolution automation. The study involved two conflict resolution automation modes (i.e., trial-planning automation and advisory automation) and three traffic densities (i.e., 1X, 2X and 3X). The results indicate that under the 1X traffic condition, controller workload was the lowest with advanced levels of automation. The complexity and workload increased progressively for the 2X and 3X traffic conditions. Results also showed that several variables such as horizontal proximity, aircraft density, separation criticality index, and two degrees of freedom indices appear to be relevant complexity measures for higher traffic densities. The degrees of freedom index for aircraft in conflict appears to be a relevant measure for higher levels of automation. Regression results show that automation resolution mode, number of aircraft, number of conflicts, separation criticality index, and degrees of freedom for aircraft in conflict represent complexity and correlate with controller workload under higher densities.
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This paper systematically explores the impact of deterministic en route capacity constraints on traffic flows in the New York area and the eastern portion of the United States. A binary integer programming model calculated optimal departure controls to mitigate demand and capacity imbalances induced by these constraints. By varying cost function parameters in the model, three distinct solutions allowed exploration of the differences between how traffic flows are managed under current day operations and possible future operations. The first solution penalized New York flows utilizing capacity constrained airspace. The second solution gave preferential treatment to New York flows, while the last solution equally distributed delays across all flights. To test these models, 120 different scenarios in which the intensity of the constraints, the geographical location of the constraints, and the prioritization of the traffic flows through the constraints were explored. The results indicate that prioritizing major traffic flows arriving and departing from New York through capacity constrained airspace can result in New York delay reductions up to 20% without significantly increasing system delays or the number of delayed flights.
